The transmembranous domain of CD40 determines CD40 partitioning into lipid rafts.
Stimulation of CD40 has been previously shown to result in a release of ceramide in small sphingolipid-enriched rafts in the cell membrane [Grassmé et al., J. Immunol. 168 (2002) 298-307]. Those rafts fused to larger signaling platforms that served to cluster CD40. Here, we defined molecular mechanisms of CD40 clustering in membrane platforms. To this end, we replaced the transmembranous domain of CD40 with that of CD45, a molecule known to be excluded from lipid rafts. Murine T cells were stably transfected with wild-type CD40 or chimeric CD40/CD45. Flow cytometry confirmed normal binding properties of the mutant to CD40 ligand. Stimulation with CD40 ligand resulted in clustering of wild-type CD40, while the chimeric CD40/45 receptor failed to cluster. This correlated with a deficiency of the chimeric receptor to activate JNK, p38 MAP kinase and SAPK, known signaling molecules of the intracellular pathway initiated by CD40. Forced crosslinking of the CD40/45 chimeric receptor restored, at least partially, these signaling events. The results suggest that the transmembranous domain of CD40 is central for the recruitment to and clustering of CD40 in membrane platforms.